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(54) Head, recording apparatus having the head, method for identifying the head, and method for 
giving identification information to the head 



(57) A head is provided with a driving signal line 
having a driving terminal for receiving a driving signal 
sent from an apparatus to the head, and a n identifica- 
tion terminal. T he driving signal line is electrically con- 

FIG. 



nected to the identification terminal. With the use of the 
driving signal line and the identification terminal, the 
head is identified. 
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Description 

BA CKG R OUND QF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to recording 
heads and other types of heads used for recording 
apparatuses, and more particularly, to a recording head 
having a function for identifying the recording head, a 
recording apparatus having the recording head, a 
method for identifying the recording head, and a method 
for giving identification information to the recording 
head. 

Description of the Related Art 

[0002] The present invention can be applied to appa- 
ratuses such as a printer, a copying machine, a facsim- 
ile machine having a communication system, and a 
word processor having a printer all of which perform 
recording onto recording media, such as paper, thread, 
fiber, cloth, leather, metal, plastic, glass, wood, and 
ceramics. The present invention can also be applied to 
industrial recording apparatuses complexly combined 
with various processing apparatuses. 
[0003] "Recording" in the present invention means not 
only giving an meaningful image such as a character or 
a figure to a recording medium, but also giving a mean* 
ingless image such as a pattern to a recording medium. 
[0004] Conventional recording apparatuses are con- 
figured such that various recording heads and scanner 
heads can be replaceably mounted, to respond to vari- 
ous demands. As an example of such an apparatus, by 
preparing a scanner unit for optically reading the origi- 
nal in substantially the same shape as a recording head 
and using it instead of a printing head, a recording 
apparatus is used not only for recording but for reading 
the original. A recording apparatus can also be used for 
recording with different image quality by mounting 
another head having a different type of ink. 
[0005] In another example, to compensate for disper- 
sion in manufacturing recording heads, the best driving 
condition of a recording head is stored in the recording 
head when it is manufactured, and a recording appara- 
tus automatically reads and identifies this driving condi- 
tion to automatically set it 

[0006] In yet another example, to reduce cost by using 
common components in the heads corresponding to a 
plurality of recording apparatuses, the heads are manu- 
factured in similar shapes. In this case, it is necessary to 
identify each head so as not to mount an erroneous 
head to each recording apparatus. 
[0007] To respond to various demands such as those 
described above, it is demanded that a recording head 
be provided with means for identifying more types of 
recording heads. 

[0008] Various methods have been used to satisfy 
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such a demand. In a first method, a plurality of identifi- 
cation terminals are provided as terminals for electri- 
cally connecting a recording apparatus to a recording 
head, e ach of these terminals is grounded or connected 
to a power supply according to the type of the corre- 
sponding recording heads, and the recording head is 
identified by a low-level signal or a high-level signal. In 
this method, recording heads of the n-th power of 2 can 
be identified by providing "n" terminals. 
[0009] In this method, however, many contacts are 
needed to identify many recording heads. This not only 
increases the cost of a recording head and a printing 
apparatus, but also reduces reliability as the number of 
contacts increases. 

[001 0] In a second method, electrically multi-level con- 
ditions are used in order to identify a plurality of states 
at one contact. In the simplest method, a resistor is pro- 
vided for a recording head and the resistance thereof is 
read by a recording apparatus to identify the head. 
[001 1 ] In thi6 method, although an identification resis- 
tor needs to be provided for a recording head, since it 
cannot be implemented just by the pattern of a contact, 
the cost increases. In addition, with dispersion of the 
contact resistance of a contact being taken into 
account, it is impossible to largely increase the types of 
recording heads which can be identified. Furthermore, a 
recording apparatus needs to have not only just a logic 
circuit but also an expensive circuit such as an A-D con- 
verter. 

[001 2] A third method uses serial data transfer. In this 
method, a circuit which implements serial transfer is 
provided for a head. A memory area for identification 
data is kept in the head and the data is transferred to the 
recording apparatus 

[0013] With this method, since any large amount of 
identification information can be transferred just by pro- 
viding three terminals, one for the start pulse of serial 
transfer, a dock terminal, and a data terminal, in addi- 
tion to usually required terminals, such as the ground 
terminal and the power-supply terminal, a number of 
heads can be identified with this number of terminals. 
However, because these three terminals are positively 
required and a serial transfer circuit for identification 
information is also needed inside the apparatus, the 
cost thereof increases. 

[0014] jn any of the above methods, a number of ter- 
minals are required to give a large amount of identffica- 
tion information to the head, the cost increases, or 
reliability is not assured. 
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[001 5] Accordingly, it is an object of the present inven- 
tion to provide a head having a low-cost highly reliable 
identification method in which a number of identification 
terminals are not required and one identification termi- 
nal indicates a number of states, an apparatus having 
the head, the head identification method, and a method 
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for giving identification information to the head. 
[0016] . Another object is to provide a head having 
many types of identification information, which can be 
easily mass-produced. 

[001 7] One of the foregoing objects is achieved in one 
aspect of the present invention through the provision of 
a head detachably mounted on an apparatus and 
driven, including: a driving signal line having a driving 
terminal for receiving a driving signal of the head from 
the apparatus; and a head identification terminal, 
wherein the driving signal line is electrically connected 
to the head identification terminal. 
[0018] One of the foregoing objects is achieved in 
another aspect of the present invention through the pro- 
vision of a recording head for recording with the use of 
a plurality of recording elements, including: decoding 
means for receiving a signal from the outside of the 
recording head, for outputting a larger number of sig- 
nals than the number of the received signal according to 
J the received signal, and for driving the plurality of 

recording elements according to the output signals; and 
a circuit for identifying the type of the recording head, 
wherein the circuit for identifying the type of the record- 
ing head is connected to any of the output signal lines of 
the decoding means. 

[001 9] One of the foregoing objects is achieved in yet 
another aspect of the present invention through the pro- 
vision of an apparatus which can detachably mount a 
head and drive the head, including: a head provided 
with a driving signal line having a driving terminal for 
receiving a driving signal of the head from the apparatus 
and a head identification terminal electrically connected 
to the driving signal line; and driving-signal supplying 
means for sending a driving signal to the driving signal 
terminal. 

[0020] One of the foregoing objects is achieved in still 
another aspect of the present invention through the pro- 
vision of an apparatus which can detachably mount a 
(' \ recording head and drive the recording head, including: 

decoding means for receiving a signal from the outside 
of the recording head, for outputting a larger number of 
signals than the number of the received signal accord- 
ing to the received signal, and for driving a plurality of 
recording elements accorcfing to the output signals; the 
recording head connected to any of the output signal 
lines of the decoding means; and driving-signal supply- 
ing means for sending a driving signal to the recording 
head. 

[0021] One of the foregoing objects is achieved in a 
further aspect of the present invention through the pro- 
vision of a method for giving identification information to 
a head, including the step of: cutting at least a part of a 
plurality of patterns used for connecting in a head an 
identification terminal to a driving signal line having a 
driving terminal for receiving a driving signal of the head 
from an apparatus. 

[0022] One of the foregoing objects is achieved in a 
still further aspect of the present invention through the 



provision of a head identification method for identifying 
a head which includes an identification terminal and a 
driving signal line having a driving terminal for receiving 
a driving signal of the head from an apparatus, wherein 
5 a signal is sent to the driving terminal of the head; and 
the head is identified according to the signal read from 
the identification terminal. 

[0023] One of the foregoing objects is achieved in a 
yet further aspect of the present invention through the 

w provision of a recording-head identification method for 
identifying a recording head, wherein decoding means 
is provided, for receiving a signal from the outside of the 
recording head, for outputting a larger number of sig- 
nals than the number of the received signal according to 

15 the received signal, and for driving a plurality of record- 
ing elements according to the output signals; a signal 
input to the decoding means any of whose output signal 
lines is connected to a circuit for identifying the type of 
the recording head is changed; and the output signal 

20 corresponding to the input signal, obtained from the cir- 
cuit for identifying the type of the recording head is 
detected to identify the type of the recording head. 
[0024] According to the configurations described 
above, without providing a special circuit, such as a 

25 memory or a serial-transfer circuit for identification infor- 
mation, for a head, a head which allows many types of 
heads to be identified by the use of driving signal lines 
provided in advance for the head, and an apparatus 
having the head are provided. 

30 [0025] In the above method for identifying a head, 
many heads can be easily identified by sending a drive 
signal through a drive signal line and monitoring the out- 
put signal of an identification terminal. 
[0026] In the above method for giving identification 

35 information to a head, since identification information is 
given to a head in which a driving signal line and an 
identification terminal are connected by a plurality of 
patterns, just by electrically cutting a part of the plurality 
of patterns, identification information can be easily 

40 given at a low cost. 

[0027] According to each configuration and method 
described above, since a signal sent to a head and 
decoded is used to identify the type of the head, many 
heads are easily identified without a large change in cir- 

45 Cuit. 

[0028] In addition, since a plurality of recorcling ele- 
ments, decoding means, and a circuit for identifying the 
type of a head are mounted on the same element sub- 
strate, even a head which allows a plurality of heads to 

so be identified can be made very compact at a low cost. 
[0029] As described above, according to the present 
invention, a very large number of units can be identified 
without providing extra contacts for identification. As a 
result, a number of optional products can be impfe- 

55 mented without reducing reliability and without making 
an apparatus to a large scale at a low cost. 
[0030] According to the present invention, with a driv- 
ing signal line being electrically connected to an identif i- 
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cation terminal, a number of heads can be identified 
with a low number of terminals. 
[0031] Head identification information can be given to 
a head just by cutting a pattern connecting a driving sig- 
nal line to an identification terminal, and a low-cost head 
can be manufactured in a simple manufacturing proc- 
ess. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0032] 

Fig. 1 is an outlined structural view of an ink-jet 
recording head according to the present invention. 
Fig. 2 is a view used for describing connections 
between an apparatus body and an identification 
circuit of a head. 

Fig. 3 is a view showing an arrangement of connec- 
tion terminals (press-fit pad). 
Fig. 4 is a view showing an equivalent circuit on an 
element base member according to the present 
invention. 

Fig. 5 is a view used for describing pattern cut con- 
ditions in an identification circuit. 
Fig. 6 is a view showing output results obtained 
when a signal is sent to the identification circuit four 
times. 

Fig. 7 is a view showing another equivalent circuit 
on an element base member according to the 
present invention. 

Fig. 8 is a view used for describing a circuit config- 
uration of a main section on an element base mem- 
ber according to the present invention. 
Fig. 9 is a flowchart of a head identification 
sequence according to the present invention. 
Fig. 10 is a view used for describing another head 
identification circuit according to the present inven- 
tion. 

Fig. 1 1 is a perspective view of a recording appara- 
tus according to the present invention. 

DESCRIPTION OF THE PREFERFI5P EM B QPl- 

MENTS 

[0033] Embodiments of the present invention will be 
described below by referring to the drawings "An ele- 
ment base member" used below does not indicate just a 
base member made from a silicon semiconductor, but 
means a base member on which an element and a pat- 
tern are formed. 

[0034] "On an element base member" indicates not 
only "on the element base member" but also at its sur- 
face and inside the element base member in the vicinity 
of its surface, 

[0035] "Built-in" in the present invention does not 
mean an arrangement of elements on a base member, 
but means elements formed and manufactured as a unit 
on an element base member in a semiconductor-circuit 



manufacturing process. 

[0036] By referring to Fig. 1, an outlined structure of 
an ink-jet recording head will be described below. 
[0037] On an element base member 20, electrother- 

5 mal conversion elements 4 (heaters) for discharging ink 
from discharge outlets 40 by the use of air bubbles gen- 
erated by heat caused by a received electric signal is 
arranged in a plurality of columns. Each electrothermal 
conversion element is provided with a pattern electrode 

10 3 for supplying an electric signal used for driving the 
electrothermal conversion element. A driving signal line 
having a driving terminal, and an identification terminal 
(described later and not shown in Fig. 1) are provided 
on the element base member 20. 

15 [0038] A path 41 for supplying ink to the correspond- 
ing discharge output 40 provided at a position opposing 
an electrothermal conversion element is also provided. 
A member 101 having grooves is provided with walls 
used for forming the discharge outlets and paths. The 

so member 101 having grooves is connected to the ele- 
ment base member 20 to form a plurality of paths 41 
and a common liquid chamber 21 used for supplying ink 
to the paths 41 . 

[0039] The element base member 20 in which an 
25 identification circuit as well as the electrothermal con- 
version elements and pattern electrodes are manufac- 
tured will be described in the following embodiments. 

First embodiment 

30 

[0040] Fig. 2 is a view used for describing connections 
between an apparatus body and the identification circuit 
of a head according to an embodiment of the present 
invention. 

35 [0041 ] Fig. 3 shows an arrangement of press-fit pads 
serving as driving terminals and identification terminals 
for connection between the head in which the circuit 
shown in Fig. 2 is built and the apparatus body. Since 
the head is provided with three element base members, 

40 three types of pads are prepared for a Datal terminal, a 
Data2 terminal, a HE terminal, an SHE terminal, a Rank 
terminal, a DMA terminal, and a Di2A terminal, each for 
an A chip, a B chip, and a C chip. 
[0042] Fig. 4 is a logic diagram of an element base 

45 member of the head in which the circuit shown in Fig. 2 
is built-in the element base member. 
[0043] This bubble-jet printing head has two columns 
(SEG0 to SEG255) of 128 heaters (segments). As 
described before, nozzles having paths and discharge 

so outlets are provided correspondingly to the heaters. 
When a number of nozzles are driven at the same time 
in such a head, which has a number of nozzles, since a 
very high current flows, it may cause a discharge prob- 
lem due to a large voltage drop. Therefore, all th e noz- 

55 zias are dhridedjnto 16 blocks in this head and a bloc k 
is selected fc ?v four terminal^ a BE0 terminal 10, a BE1 
terminal 1 1, a BE2 terminal 12, and a BE3 terminal 13. 
Fig. 2 shows connections between an identification ter- 
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minal 14 and these four driving signal lines. The present 
embodiment corresponds to an identification number 2. 
[0044] When the head is identified, signals are 
sequentially sent through the BE0 terminal 10, the BE1 
terminal 11, the BE2 terminal 12, and the BE3 terminal 
1 3. The type of the head is identified by the signals read 
from the identification terminal 1 4. 
[0045] When an input terminal in an identification-ter- 
minal read unit of a printer body is pulled up, the identi- 
fication terminal of the head is first read to identify the 
head. Driving signals are sent to the BE0 to BE3 termi- 
nals of the head connected to the identification terminal 
one by one and the identification terminal is read 
accordingly. When only one driving signal line is con- 
nected to the identification terminal, the state of the 
read identification terminal is always high, always low 
(when connected to a ground terminal), or high only 
when a signal is sent to the connected driving signal line 
(when the driving signal line is connected). 
( J [0046] Fig. 5 shows a relationship between identifica- 

tion numbers and connection states of driving signal 
lines and the identification terminal 14 of the head. It is 
understood from this table that all patterns connecting 
the driving signal lines and the identification terminal 
are cut in the condition shown in Fig. 2, and it corre- 
sponds to the identification number 2. 
[0047] When the pattern connecting the BE1 driving 
signal line to the identification terminal is left and the 
other patterns are cut, the condition corresponds to an 
identification number 4. 

[0048] Fig. 6 shows the outputs of the identification 
terminal 14 obtained when a high-level signal is 
sequentially sent through the BE0 terminal to the BE3 
terminal in four different times. The identification num- 
bers correspond to those shown in Fig. 5. 
[0049] In the present embodiment, when signals are 
sent through all signal lines, high-level signals are 
obtained. This indicates that the head has the identif ica- 
/ tion number 2. 

[0050] According to the configuration of the present 
invention, the types of the number of head driving signal 
lines which can be connected to the identification termi- 
nal plus two can be identified, without using a special 
circuit in the head. 

[0051] When a pattern on a printed circuit board is 
used for connections between terminals, the logic circuit 
is unnecessary. Even if the logic circuit is used, a com- 
mon pattern can be used for different heads. If all termi- 
nals which can be connected to the identification 
terminal are connected in advance to the identification 
terminal through patterns, heads having various condi- 
tions can be easily mass-produced at a low cost just by 
cutting or removing a part or all of the patterns. 
[0052] It is preferred that a signal line used as a con- 
nected driving signal line be a signal line through which 
a signal can be sent before the identification of a head, 
so as not to drive the head by a head identification sig- 
nal, and also be a line which does not reduce reliability 



even if the electrical characteristics of the line, such as 
a capacitance, change due to a pattern arrangement. 

Second embodiment 

5 

[0053] Fig. 7 is a logic diagram which differs from that 
shown in Fig. 4 in that the output of the decoding circuit 
is connected to the identification terminal 14. With this 
connection, the states of the fourth power of 2 plus 2 (a 
10 total of 18) can be identified although only the BE0 ter- 
minal 10 to the BE3 terminal 13 are used as signal ter- 
minals in the same way as in the first embodiment. 
Signals are output from the four terminals, the BE0 ter- 
minal 1 1 to the BE3 terminal 13, at the same time, and 
15 a signal level is changed sequentially at each terminal 
to send 16 types of signals. In the present embodiment, 
since n driving terminals are connected to the identifica- 
tion terminal through the decoding circuit in the head, 
when a signal is sent through one or more driving termi- 
te nals at the same time, the terminal through which a sig- 
nal is sent is sequentially changed, and the signal is 
read each time, the types of the n-th power of 2 plus 2 
can be identified with a case in which a line is grounded 
and a case in which a line is pulled up and not con- 
25 nected being added. 

[0054] The identification information input terminal of 
the body may be pulled down, instead of pulled up. In 
this case, the identification terminal is connected to the 
power supply, not to the ground line. 

30 

Third embodiment 

[0055] In the above embodiments, one identification 
terminal is used. A plurality of identification terminals 
35 may be used. 

[0056] If two identification terminals are used in the 
first embodiment, since six types can be identified by 
one identification terminal, 36 types (six multiplied by 
six) can be identified. 

40 

Fourth embodiment 

[0057] Fig. 8 shows an equivalent circuit of a main 
section on an element base member according to the 

45 present invention. 

[0058] In this embodiment, 1 28 heating (heat generat- 
ing) elements (segl to seg128) serving as recording 
elements are independently driven. The 128 heating 
elements have a matrix structure of 16 by 8, and eight 

so elements are driven at the same time. Data is input to a 
shift register in units of eight bits. When BE0, BE1 , BE2. 
and BE3 signals are input to a decoder as input signals, 
signals are output through 16 output signal lines. The 
output signal data specifies the nozzle to be driven. 

55 When an EN signal is low and a GO signal is low. heat- 
ing elements are actually driven. With these signals, the 
time in which a current flows into heating elements is 
controlled. 
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[0059] As disclosed in Japanese Patent Application 
No. 8-202077, a measurement element and a driving- 
characteristic detecting element which are formed at the 
same time as when the heating elements are formed 
are provided for one monitor terminal on the element 
base member, and used as an identification circuit for 
identifying the type of the head in the present embodi- 
ment. The identification circuit is connected to one of 
the 1 6 output signals formed by decoding the BE0, BE1 , 
BE2, and BE3 signals. According to which signal is con- 
nected among the 16 signals, 16 types can be identi- 
fied. 

[0060] When the recording head is mounted on a 
printing apparatus, the printing apparatus sequentially 
sends signals through the BEO, BE1, BE2, and BE3 
lines to measure the resistance of the measurement 
element terminal. A low resistance reads only when a 
certain signal is sent among the BEO, BE1 , BE2, and 
BE3 signals. The printing apparatus can obtain the 
characteristics of the measurement element and the 
driving-characteristic detecting element by calculating 
the high resistance and the low resistance. According to 
which signal causes the low resistance, namely, when 
the driving-characteristic detecting element is turned 
on, 16 types can be identified. Fig. 9 is a flowchart for 
this identification. Even if it takes about 100 us to meas- 
ure the resistance of the monitor terminal, since the 
number of measurements required for identification is 
just 16, the identification can be finished within 2 ms. 
[0061 ] The above signals, sent from the printing appa- 
ratus to the recording head, are used for time-division 
driving and not for driving heating elements. Therefore, 
an inappropriate driving signal is not given and a record- 
ing-head problem is not caused. 
[0062] Instead of the signals obtained by decoding the 
BEO, BE1 , BE2, and BE3 signals, one of the BEO, BE1, 
BE2, and BE3 may be connected to the driving-charac- 
teristic detecting element. In this case, among the 16 
combinations of signals sent through the BEO, BE1, 
BE2, and BE3, eight combinations which turn the ele- 
ment on are used for identification. When this method is 
used together with the above method, 20 types can be 
identified. 

[0063] In the present embodiment, the measurement 
element for detecting the characteristics of a heating 
element and the driving-characteristic detecting ele- 
ment for detecting driving characteristics are used as 
the identif ication circuit It is a matter of course that only 
a signal lead terminal may be connected to one of the 
16 output signals, apart from the circuit formed of both 
elements for detecting the characteristics. 
[0064] In the present embodiment, a new circuit is not 
required for the identification function, and a number of 
recording heads can be identified just by changing the 
patterns on the element base member inside the 
recording head. Especially when the circuit inside the 
recording head is integrated into a chip, a number of 
recording heads can be identifiably manufactured just 



by changing a pattern mask used in an IC manufactur- 
ing process. 

Fifth embodiment 

5 

[0065] The fifth embodiment uses a circuit similar to 
that shown in the first embodiment. According to the 
four bits input of BEO, BE1, BE2, and BE3 signals, any 
combinations thereof are assigned to turning on and off 

10 of a driving-characteristic detecting element to generate 
a number of combinations, and thereby a number of 
types are allowed to be identified. 
[0066] As shown in Fig. 10, an four-bit input corre- 
sponds to 1 6 input signals. When turning on and off of a 

15 driving-characteristic detecting element are determined 
according to the input signals, the 16th power of 2, 
namely, 65536, of combinations can be generated. If the 
two states, ON and OFF, of all signals are used for iden- 
tification, the conditions of a measurement element and 

20 the driving-characteristic detecting element cannot be 
measured. Therefore, it is impossible to use the two 
states of all the signals, but other situations are possi- 
ble, which allow 65534 recording heads to be identified. 
If the conditions of the measurement element and the 

25 driving-characteristic detecting element need not be 
measured, the two states required for these measure- 
ments can be used for other purposes. 
[0067] A circuit for determining the on and off states of 
a driving-characteristic detecting element according to 

30 16 inputs can be easily implemented by the use of a 
ROM as shown in Fig. 10. A special logic circuit may be 
provided for each recording head. A signal can be taken 
out from the inside circuit of a decoder. 
[0068] As compared with the first embodiment the 

3s present embodiment requires an extra circuit, but a very 
large number of heads can be identified without increas- 
ing external terminals. The monitor terminal is meas- 
ured the same number of times as in the first 
embodiment, so it does not take more time for id entifica- 

40 tion. 

Sixth embodiment 

[0069] In the second embodiment, the four BE signals 
45 are used for dividing the heating elements into 16 
blocks. Other division numbers may be used. For exam- 
ple, if the heating elements are divided into eight 
groups, three BE signals are required. Eight types can 
be identified in the method shown in the first embocfi- 
50 merrt, and 254 types can be identified in the method 
shown in the second embodiment. 
[0070] In a unit compatible with a recording head, 
such as a scanner which can be mounted on a carriage 
of a printing apparatus, when a monitor terminal, a BE 
55 terminal or the corresponding terminal thereto, a power 
supply terminal for driving a logic circuit and a ground 
terminal are set common, the other terminals can be set 
in any way. 
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[0071] As an identification terminal, the monitor termi- 
nal for monitoring the measurement element used for 
detecting the characteristics of a heating element and 
the driving-characteristic detecting element used for 
detecting the characteristics of a transistor is used in the 
above embodiments. A terminal may be formed inde- 
pendently. 

[0072] Fig. 11 is a perspective view of an ink-jet 
recording apparatus on which an ink-jet recording head 
configured as described above is mounted. This ink-jet 
recording apparatus URA has a lead screw 2040 which 
rotates correspondingly to the forward and reverse rota- 
tion of adriving motor 2010 through driving-force trans- 
mission gears 2020 and 2030. A carriage HC on which 
an ink-jet cartridge UC in which an ink-jet recording 
head and an ink tank are integrated is placed is sup- 
ported by a carriage shaft 2050 and the lead screw 
2040, has a pin (not shown) which is engaged with a 
helical groove 2041 of the lead screw 2040, and recipro- 
cates in the directions indicated by arrows "a" and w b" 
correspondingly to the rotation of the lead screw 2040. 
A paper holding plate 2060 presses against a platen 
roller 2070 which constitutes transfer means for trans- 
ferring a recording medium, paper P, along the carriage 
movement directions. Optocouplers 2080 and 2090 
operates as home-position detecting means for detect- 
ing a lever 2100 provided for the carriage HC in this 
area to change the rotation direction of the motor 2010. 
A cap member 2110 covers the whole surface of the 
recording head and is supported by a supporting mem- 
ber 2120. Absorbing means 2130 absorbs the recording 
head for recovery through an opening in the cap mem- 
ber, A-cleaning blade 2140 for cleaning an end face of 
the recording head is provided for a member 2150 
which can move back and forth. The member 2150 is 
supported by a body supporting plate 2160. The blade 
2140 is not limited to that shown in Fig. 1 and a known 
cleaning blade can be also used in the present inven- 
tion. A lever 2170 for recovering the absorption moves 
correspondingly to the movement of a cam 2180 
engaged with the carriage HC. With this, the driving 
force of the driving motor 2010 is controlled by known 
transmission means such as clutch switching. 
[0073] The above capping, cleaning, and absorption 
recovery are performed at the corresponding positions 
by the lead screw 2040 when the carriage HC comes to 
the home position area. If these operations are set to be 
performed at a known timing, no problem occurs. 
[0074] In the above embodiments, the recording head 
is taken as an example. For a unit compatible with a 
recording head, such as a scanner head, a different sig- 
nal needs to be generated at a terminal used for identi- 
fying the unit, correspondingly to the signal terminals for 
the recording head. 

[0075] An identification terminal not necessarily 
serves as a special terminal for identification. A terminal 
for monitoring the characteristics of a heating element 
provided for each nozzle and the characteristics of a 
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transistor used for driving each nozzle may be used as 
an identification terminal. 

[0076] When the method in which a single terminal is 
used for monitoring the characteristics of a heating ele- 
ment and the characteristics of a transistor used for 
driving the heating element is applied to the present 
invention, a very large number of recording heads or 
compatible heads can be identified without increasing 
terminals. 

Claims 



A head detachably mounted on an apparatus and 
driven, comprising: 

a driving signal line having a driving terminal for 

receiving a driving signal of said head from the 

apparatus; and 

a head identification terminal, 

wherein said driving signal line is electrically 

connected to said head identification terminal. 

A head according to Claim 1 , further comprising a 
plurality of recording elements for recording accord- 
ing to a signal sent through said driving signal line. 

A head according to Claim 2, wherein said plurality 
of recording elements generate heat according to 
the signal. 

A head according to Claim 1 , wherein said head 
identification terminal and said driving terminal are 
connected with a pattern on a printed circuit board. 

A head according to Claim 1, further comprising a 
decoding circuit, 

wherein two or more head driving signal lines are 
connected to said decoding circuit and 

the output lines of the decoding circuit are elec- 
trically connected to said identification termi- 
nal. 

An apparatus which can detachably mount a head 
and drive the head, comprising: 

a head provided with a driving signal line hav- 
ing adriving terminal for receiving a driving sig- 
nal of said head from said apparatus and a 
head identification terminal electrically con- 
nected to the driving signal line; and 
driving-signal supplying means for sending a 
driving signal to the driving terminal. 

An apparatus according to Claim 6, wherein said 
head has a plurality of recording elements for 
recording according to a signal sent through the 
driving signal line. 
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8. An apparatus according to Claim 7, wherein the 
plurality of recording elements generate heat 
according to the signal. 

9. An apparatus according to Claim 6, wherein the 
head identification terminal and the driving terminal 
are connected with a pattern on a printed circuit 
board. 

10. An apparatus according to Claim 6, 
wherein said head includes a decoding circuit 

two or more head driving signal lines are con- 
nected to the decoding circuit, and 
the output lines of the decoding circuit are elec- 
trically connected to the identification terminal. 

11- A head identification method for identifying a head 
which includes an identification terminal and a driv- 
ing signal line having a driving terminal for receiving 
a driving signal of the head from an apparatus, 
wherein a signal is sent to the driving terminal of the 
head; and 

the head is identified according to the signal 
read from the identification terminal. 

12. A method for giving identification information to a 
head, comprising the step of: 

cutting at least a part of a plurality of patterns 
used for connecting in a head an identification 
terminal to a driving signal line having a driving 
terminal for receiving a driving signal of the 
head from an apparatus. 

13. A recording head for recording with the use of a plu- 
rality of recording elements, comprising: 

decoding means for receiving a signal from the 
outside of said recording head, for outputting a 
larger number of signals than the number of the 
received signal according to the received sig- 
ned, and for driving the plurality of recording 
elements according to the output signals; and 
a circuit for identifying the type of said record- 
ing head, 

wherein said circuit for identifying the type of 
said recording head is connected to any of the 
output signal lines of said decoding means. 

14. A recording head according to Claim 13, 
wherein the plurality of recording dements are 
divided into a plurality of blocks, and 

said decoding means selects any of the plural- 
ity of blocks. 



15. A recording head according to Claim 13, wherein 
the plurality of recording elements, said decoding 
means, and said circuit for identifying the type of 
the recording head are made on the same element 

5 base member. 

16. A recording head according to one of Claims 13 to 
15, wherein the plurality of recording elements gen- 
erate heat for recording. 

10 

17. A recording head according to Claim 16, further 
comprising a discharge outlet for discharging ink 
and a path mechanically connected to said dis- 
charge outlet, for each recording element. 

15 

18. A recording head according to Claim 16, wherein 
an element for identifying the characteristics of the 
plurality of recording elements serves as said circuit 
for identifying the type of said recording head. 

20 

19. An apparatus which can detach ably mount a 
recording head and drive the recording head, com- 
prising: 

25 decoding means for receiving a signal from the 

outside of the recording head, for outputting a 
larger number of signals than the number of the 
received signal according to the received sig- 
nal, and for driving a plurality of recording ele- 

30 merrts according to the output signals; 

the recording head connected to any of the out- 
put signal lines of said decoding means; and 
driving-signal supplying means for sending a 
driving signal to said recording head. 

35 

20. A recording apparatus according to Cairn 19, 
wherein the plurality of recording elements are 
divided into a plurality of blocks, and 

40 said decoding means selects any of the plural- 

ity of blocks. 

21. A recording apparatus according to Claim 19, 
wherein the plurality of recording elements in said 

45 recording head, said decoding means, and a circuit 
for identifying the type of said recording head are 
made on the same element base member. 

22. A recording apparatus according to one of Claims 
so 1 9 to 21 , wherein the plurality of recording elements 

generate heat for recording. 

23. A recording apparatus according to Claim 19, 
wherein said recording head is provided with a dis- 
ss charge outlet for discharging ink and a path 

mechanically connected to said discharge outlet, 
for each recording element 
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24. A recording apparatus according to Claim 19, 
wherein an element for identifying the characteris- 
tics of the plurality of recording elements serves as 
a circuit for identifying the type of said recording 
head. w 5 

25. A recording-head identification method for identify- 
ing a recording head, 

wherein decoding means is provided, for receiving 
a signal from the outside of the recording head, for 10 
outputting a larger number of signals than the 
number of the received signal according to the 
received signal, and for driving a plurality of record- 
ing elements according to the output signals; 

75 

a signal input to said decoding means any of 
whose output signal lines is connected to a cir- 
cuit for identifying the type of the recording 
head is changed; and 

the output signal corresponding to the input 20 
signal, obtained from the circuit for identifying 
the type of the recording head is detected to 
identify the type of the recording head. 
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FIG. 3 
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FIG. 5 



PATTERN CUT CONDITIONS ( x : CUT, O : CONNECTED) 
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FIG. 8 
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